The purpose of this research is to study the impact of government size on economic growth in three OECD countries, namely the USA, Canada, and the United Kingdom. A standard growth model is developed in which capital, labor, government size, and tax revenue are included as the explanatory variables. Annual time series data from 1975 to 2012 are used to estimate the model. Since the initial estimation suffered from an autocorrelation problem, the model is estimated using an AR(1) term. The overall estimated results suggest that the size of government does not have any significant positive effect on economic growth. In some instances (United Kingdom and Canada), it does exhibit a negative effect, presumably due to a large crowding out effect. Likewise, an increase in tax revenue did not exhibit any negative effect in the United Kingdom and Canada, but it does have a significant negative effect on GDP growth in the United States economy.
Introduction
The relationship between government size and economic growth has been a heavily debated issue among scholars for over five decades. The curiosity to determine which factors contribute to growth lies in the definition of growth as a measure of economic prosperity. Growth is calculated by measuring annual changes in a country's real GDP, or the inflation-adjusted value of all goods and services produced within an economy within a given year. Simply put, a growing economy is a healthy economy, and scholars, politicians, and economists have been trying for more than half a century to apply a deterministic approach to the growth challenge (Barro, 1999) . There are two perspectives on government spending in today's discourse. Some believe that government spending enhances economic growth, postulating that an increase in the size of government positively affects economic growth. Others believe that government spending does not have any significant effect on economic growth, instead suggesting that government spending crowds out private investment, thereby reducing private sector output and employment levels.
that increases in taxes negatively affect GDP growth by reducing aggregate demand. Barro (1990) and Romer (2011) , respectively, developed the endogenous growth model, which featured no diminishing returns, thereby allowing the level of technology to affect long-run per capita growth, addressing a key shortcoming of the neoclassical model. Barro and Romers's model also showed that tax distortion had far more extensive effects on growth than the neoclassical model revealed, in addition to promoting productive government spending as a remedy to offset taxation through education and healthcare, potentially leading to higher long-term growth. In both models, capital is referred to as a broad definition that includes human capital.
From these two models emerged the notion of institutions as determinants of growth, where governments are considered as fundamental to growth. This idea claims that the main function of government is to maintain transparency through the development of laws and property rights conducive to growth. Spending on military and policing removes the responsibility of personal defense from the individual, allowing the individual to engage in activities for which he is better suited, maximizing productivity. Studies following works like North (1987) have confirmed that institutional arrangements usually enforceable only by governments, such as rules of law and property rights, are crucial to maintaining increasing levels of growth.
These three perspectives are woven tightly together by governments across the globe. The aforementioned theories were accepted by governments and politicians alike, both eager to influence their odds at prosperity. Expenditures rose at an increasing rate during the latter half of the 20th century, causing budget deficits whose weight continues to impede the very growth those engaged in spending were seeking.
Particularly after the financial market collapse of 2008, an interest in the size of government has reemerged. Proponents of larger government emphasize that governments can contribute positively to economic growth by building infrastructure, creating regulations, and improving social welfare. The purpose of this research is to study the effect of the size of government on economic growth in three OECD countries, namely the United States, United Kingdom, and Canada. We hope that the results of this inquiry will shed some light on the relationship between government spending and economic growth.
Review of Literature
Government involvement has an indisputable role in influencing a country's economy. A lack of consensus on how to quantify this involvement is what creates today's literature's divide in findings. Early cross-country studies measured government size using a variety of metrics, including, but not limited to, public consumption spending, total expenditure, social expenditure, and tax and expenditure as a share of GDP (Cameron, 1982; Marlow, 1986; Carr, 1989; Agell et al., 1997) . This data may have been further convoluted in accounting for real versus nominal figures, total output versus per capita, purchasing price parities, exchange rates, and ratios versus growth. These inconsistencies in data prevent the establishment of a basis for comparison, prompting our careful consideration during data collection.
Previous studies also rarely take into account variations that result from gathering data from countries that have significant divides in income, output, size, and types of government, among various other factors. For example, Ram (1986) uses a cross-sectional and time series data for 1960-1970 and 1970-1980 concludes that government size has a positive effect on economic performance and growth. He further concludes that government size has a positive externality effect on the rest of the economy and the factor productivity was higher in the government sector than in the rest of the economy during 1960s. His finding essentially argues that the public sector is more efficient than the private sector which can be hard to accept. Landau's (1993) study, for example, collected data from a sample of 104 countries, ranging from Rhodesia to the United States. Therefore, our model is designed to draw conclusions from countries that are comparable demographically.
The determinants of growth are fundamentally reduced to the notion that output is a function of the amount of capital and labor in an economy, which yields a certain level of productivity or level of output. This level of output can then only be improved by changes in technology that allow greater productivity, as summarized by the Solow growth model. This growth model serves as the basis for our theoretical model. However, the labor market and level of capital are variables that are very sensitive to exogenous factors, such as government expenditure, in turn impacting growth. Johnson and Mason (2012) argued that poverty is inextricably linked to the labor market, insofar as the cyclical changes in the economy cause joblessness to fluctuate, at times driving poverty. Antipoverty programs and social transfer payments, a component of government expenditure, not only enable individuals to persist in poverty, but in doing so, also impact the supply of labor by dis-incentivizing those who are unemployed to seek employment. In this regard, government expenditures reduce the amount of available labor, which in turn negatively impacts an economy's productivity, thereby negatively affecting output. Vol. 7, No. 5; 2015 Government spending is made possible by tax revenue. When government expenditures rise, taxation must also rise to supply additional revenue for the increase in spending. Taxation, particularly on income, acts as a disincentive to workers to produce more output, as their financial benefit lessens as they earn more. For example, if marginal tax rates rise, a person may choose to work fewer hours, learn fewer more productive skills, or work at a lower intensity in an effort to lower their taxable income (Bergh & Henrekson, 2011) .
In an analysis of the unemployment and poverty rate between 1967 and 2010 in the United States, Johnson and Mason (2012) determine that periods of unemployment are accompanied or followed by periods of increasing poverty, which translates into less output. These findings suggest a connection between changes in the labor markets and the growth and productivity of an economy, which we argue is further eroded by rises in government expenditure.
As Johnson and Mason perceptively note, if a growing economy stimulates job growth in a way that reduces poverty, doing so is appealing because it avoids the taxation necessary to fund antipoverty initiatives.
Theoretical Background, Methodology, and Data
The factors of production and production technology determine the level of output in an economy, which is represented by the production function:
,
Where Y represents the output level (real GDP), K represents the amount of capital, and L representing the amount of labor. Assuming constant technology, increases in either the amount of capital or labor should increase output in the economy.
After adding government expenditure (GE) and tax revenue (t), equation (1) can be rewritten as:
We expect the coefficients of K and L to be positively related to Y. However, as discussed above, studies debate the efficacy of government expenditure and taxation on growth. Given the most recent literature connecting government expenditure and taxation as negative influences on growth, we expect GE and t to have a negative effect on the level of output, and ultimately, real GDP growth rate.
As indicated above, this study uses a set of annual time series data from three OECD countries, namely the United States, United Kingdom, and Canada, from 1975 to 2012 to establish the effects of total tax revenue and government expenditure on growth. Our dataset was compiled from OECD, World Development Indicator, and Bureau of Economic Analysis databases. We have thirty-seven observations for each country in our first estimation, and thirty-six observations in our second estimation. The definition and detail source of data are reported in Appendix.
Empirical Findings and Analysis
The statistical form of equation (2) is as follows:
Where is growth rate, or the annual percentage change in real GDP, K is gross fixed capital formation as a percentage of GDP, GE is government expenditure as a percentage of GDP,T is tax revenue as a percentage of GDP, and e is the random error term. As indicated above, the coefficients of K and L are expected to be positive. The coefficient of GE will be positive if government expenditure positively affects output. The coefficient of T will be negative is tax revenue negatively affects growth.
Our initial estimation showed that our Durbin-Watson values fell within the inconclusive range. Therefore, in order to correct for possible autocorrelation, AR (1) is added as another explanatory variable.
The model developed is as follows:
The estimation of equations (3) and (4) are reported in Table 1 .
When the data sets are estimated with the addition of an AR(1) term as an additional explanatory variable, The coefficients of AR(1) terms are statistically significant at the conventional level in all estimations and the F-statistic for the United States is 6.34, 3.32 in Canada, and 5.46 in the United Kingdom, all of which are significant at the .01 critical level, strongly support our use of the AR(1) term. The corrected regression explains 43, 25, and 39 percent of the variation in the dependent variable in the United States, Canada, and United Kingdom, respectively, while the original regression explains only 28, 10, and 32 percent, respectively.
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International Journal of Economics and Finance Vol. 7, No. 5; 2015 As seen in Table 1 , in the United States, capital carries a positive coefficient in both of our estimations. The coefficient of 0.83 is statistically significant at the .05 level in our first estimation, and the coefficient of 1.77 is statistically significant at the .01 level in our second estimation. These findings indicate that an increase in capital, holding all other things constant, contributes a positive effect on economic growth. Regarding labor, we find that the coefficient is positive and statistically significant at the .10 level only in the case of the United States. In the case of Canada and the United Kingdom, the coefficient carries a negative sign, but is not statistically significant from zero.
Our focuses of interest in this study are the coefficients of government expenditure (GE) and tax revenue (t). As far as GE is concerned, increases in size of government expenditure did not show any positive effect in the United States. However, in the case of Canada and the United Kingdom, we find its effect to be negative.
These findings suggest that in Canada and the United Kingdom increases in government size could be attributed to a large crowding out effect on private investment, offering an explanation for the negative effect of government expenditure on economic growth our findings put forward.
Regarding tax revenue, we find that in the United States, the coefficient of 0.83 is negative and statistically significant at the .05 level. The estimated parameter suggests that a 1% increase in tax revenue as a percentage of GDP lowers real GDP growth rate by 0.84% in the United States. For Canada and the United Kingdom, the coefficients are negative, as expected, albeit not statistically significant.
Summary and Conclusions
Our findings suggest that government size may negatively impact growth. In the United States, our estimation results indicate that increases in gross fixed capital formation positively impact growth, whereas increases in tax revenue (a measure of government size) would negatively impact growth. Total government expenditure does not have a statistically significant impact on growth.
In Canada, output shows to be statistically significantly impacted by increases in gross fixed capital formation. Effects of government expenditure and tax revenue on growth rate are negative, albeit statistically insignificant.
In the United Kingdom, increases in government expenditure reveal a negative and statistically significant impact on growth, with increases in gross fixed capital formation and tax revenue exhibiting no effect on economic growth.
In terms of policy objectives, we suggest that governments become more strategic in their spending by restructuring taxes and expenditure to maximize effects on growth. Moreover, government expenditure may contribute less significantly to increasing growth if allocated inefficiently to projects or crowds out private investment, confirming findings in a similar study by Afonso and Furceri (2008) . These findings should be useful to policy makers who embark on the task of allocating budgetary spending and limitations, namely to redirect spending towards more growth enhancing activities. Vol. 7, No. 5; 2015 
